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(57)Abstract: 

PROBLEM TO BE SOLVED: To impart sufficient fluidity to cement by adding to cement a water 
soluble polymer having a high molecular monomer unit as an essential structural monomer unit 
which has a (meth)acrylate having an alkylene oxide chain as an essential structural monomer 
unit and has a radically polymerizable group on one end of its main chain. 
SOLUTION: This water soluble dispersing agent having 5,000-15,000 weight average molecular 
weight is obtained by copolymerizing a polyalkylene glycol mono(meth)acrylate or an 
alkoxypolyalkylene glycol mono(meth)acrylate each having a 2-3C alkylene oxide chain having 8- 
50 polymerization degree with a water soluble monomer such as (meth)acrylic acid (or its alkali 
metal salt) and 2-acrylamide 2-methylpropanesulfonic acid (or its salt). The dispersing agent is 
added in a content of 0.05-1.5 wt.% in terms of solid content to cement in a cement 
composition. 
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(54) CEMENT DISPERSING AGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart sufficient fluidity to cement by adding to cement a 
water soluble polymer having a high molecular monomer unit as an essential structural 
monomer unit which has a (meth)acrylate having an alkylene oxide chain as an essential 
structural monomer unit and has a radically polymerizable group on one end of its main chain. 

SOLUTION: This water soluble dispersing agent having 5,000-15,000 weight average 
molecular weight is obtained by copolymerizing a polyalkylene glycol mono(meth)acrylate or 
an alkoxypolyalkylene glycol mono(meth)acrylate each having a 2-3C alkylene oxide chain 
having 8-50 polymerization degree with a water soluble monomer such as (meth)acrylic acid 
(or its alkali metal salt) and 2-acrylamide 2-methylpropanesulfonic acid (or its salt). The 
dispersing agent is added in a content of 0.05-1.5 wt.% in terms of solid content to cement in 
a cement composition. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the dispersant for cement 
whose maintenance of the flow state is also attained while excelling in a slump flow performance, 
therefore acquiring the fluidity of sufficient cement in detail about the dispersant for cement. 
[0002] 

[Description of the Prior Art] By the hydration reaction of cement etc., if cement compounds, such as 
mortar and concrete, are blended, they will cause condensation, they lose the fluidity, and pose a 
problem in respect of workability. Therefore, it is required that add a dispersant and a fluidity is 
acquired and that it should be maintained fixed time. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, the dispersant for cement which consists of a 
copolymer which is made to carry out copolymerization of the water-soluble vinyl monomer of the 
monomer and alpha which have Nonion machines, such as polyalkylene glycol monochrome (meta) 
acrylate, beta-ethylene nature unsaturated carboxylic acid (salt), and/or an unsaturation sulfonic acid 
(salt), and is obtained is known (JP,59-18338,B, JP,5-1 1057,B, JP,6-104585,B, etc.). However, 
sufficient fluidity is not acquired and these dispersants of the maintenance are insufficient. 
[0004] The purpose of this invention also has maintenance of the flow state in offering the dispersant for 
cement which becomes possible while excelling in a slump flow performance, therefore acquiring the 
fluidity of sufficient cement. 
[0005] 

[Means for Solving the Problem] By using the polymer of the new structure where it is obtained using 
the amount monomer of macromolecules (it is generally called a macro monomer and this specification 
is also used together below), and has a graft chain further to a graft chain, the fluidity of sufficient 
cement was acquired, this invention persons found out the bird clapper as the maintenance is also 
possible, and they completed this invention. 

[0006] The dispersant for cement of this invention is characterized by the bird clapper from the water- 
soluble polymer which makes the amount monomer of macromolecules which consists of a polymer 
which makes the acrylate or methacrylate which has an alkylene oxide chain an indispensable 
composition monomer, and has a radical polymerization nature machine at the piece end of a principal 
chain an indispensable composition monomer. 
[0007] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. 
(1) The macro monomer in this invention about a macro monomer The frame is a polymer (it may be 
hereafter called a basic polymer). This basic polymer makes the acrylate or methacrylate (both are 
combined below and it is called the acrylate (meta)) which has an alkylene oxide chain an indispensable 
composition monomer, it is — Making into a composition monomer the monomer concerned and the 
unsaturation monomer which can be copolymerized by request, the form is the polymer of the letter of 
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branching, and has a radical polymerization nature machine at the piece end of a polymer principal 
chain. 

[0008] As acrylate which has the above-mentioned alkylene oxide chain (meta), polyalkylene glycol 
(meta) acrylate, alkoxy polyalkylene glycol monochrome (meta) acrylate, etc. can be mentioned. The 
piece end of a polyalkylene oxide is the compound by which another end was acrylate(meta )-ized with 
the hydroxyl group, more specifically, polyethylene-glycol monochrome (meta) acrylate, polypropylene- 
glycol monochrome (meta) acrylate, etc. are mentioned, and these one sort or two sorts or more can be 
used for polyalkylene glycol monochrome (meta) acrylate in this invention. 
[0009] As alkoxy polyalkylene glycol monochrome (meta) acrylate, omega-methoxy polyethylene- 
glycol monochrome (meta) acrylate, omega-ethoxy polyethylene-glycol monochrome (meta) acrylate, 
omega-butoxy polypropylene-glycol monochrome (meta) acrylate, omega-benzyloxy polyethylene- 
glycol (meta) acrylate, omega-methoxy polyethylene-glycol polypropylene-glycol monochrome (meta) 
acrylate, omega-METOKISHIPORI tetramethylene-glycol polyethylene-glycol monochrome (meta) 
acrylate, etc. are mentioned. These can also use one sort or two sorts or more. As the above-mentioned 
alkoxy group, a methoxy machine is desirable. 

[0010] the polymerization degree of the alkylene oxide which constitutes the alkylene oxide chain in the 
acrylate which has the above-mentioned alkylene oxide chain (meta) is 2-100 — desirable - further — 
desirable - 5-80 ~ it is the thing of 8-50 especially preferably It is hard to discover slump flow 
performance with the polymerization degree of this alkylene oxide sufficient by 1, and, as for the basic 
polymer and further which will be obtained if 100 is exceeded, the handling nature of a macro monomer 
falls. Moreover, 2 or 3 is desirable especially desirable, and the carbon number of the alkylene in these 
alkylene oxide chains is 2. 

[001 1] As an unsaturation monomer which has the above-mentioned alkylene oxide chain (meta) and in 
which acrylate and copolymerization are possible, a unsaturated carboxylic acid, an unsaturation 
dicarboxylic acid, an acrylamide (meta), alkyl (meta) acrylate, an aromatic vinyl monomer, etc. are 
mentioned. More specifically An acrylic acid (meta), a maleic acid, a crotonic acid, the Ascot acid, 
Unsaturation acids, such as a citraconic acid, an acrylamide (meta), methyl (meta) acrylate, Ethyl (meta) 
acrylate, butyl (meta) acrylate, octyl (meta) acrylate, Cyclohexyl (meta) acrylate, isobornyl (meta) 
acrylate, Aromatic monomers, such as acrylate (meta), such as stearyl (meta) acrylate, perphloro alkyl 
ethyl (meta) acrylate, and perphloro alkyl (meta) acrylate, and styrene, a methyl styrene, an alpha methyl 
styrene, etc. are mentioned. These can use together and use one sort or two sorts or more. Unsaturation 
monomers desirable [ among these ] are alkyl (meta) acrylate, hydroxy (meta) acrylate, and an 
acrylamide. 

[0012] The following processes are mentioned as a process well-known [ the manufacture method of a 
macro monomer ], and typical. A primary method is the method (henceforth a carboxyl group method) 
of carrying out the addition reaction of the unsaturation monomer which has the unsaturation monomer 
which obtains the basic polymer which has a carboxyl group at the piece end by carrying out radical 
copolymerization of the acrylate or ** (meta) acrylate which has the above-mentioned alkylene oxide 
chain (meta), and the unsaturation monomer which can be copolymerized, and has an epoxy group in 
this basic polymer under existence of the carboxylic acid which has a sulfhydryl group, and an aziridinyl 
machine. The second method is the method (henceforth the desalting method) of changing it into the 
state of an alkali salt and carrying out the addition reaction of the unsaturation monomer which has alkyl 
halides, such as a crawl methyl styrene, after obtaining the basic polymer which has a carboxyl group at 
the piece end by carrying out the radical polymerization of the above-mentioned monomer under 
existence of the carboxylic acid which has a sulfhydryl group. The third method is the method 
(henceforth a hydroxyl-group method) of carrying out the addition reaction of the unsaturation monomer 
which has an isocyanate machine, or the maleic anhydride, after obtaining the basic polymer which has a 
hydroxyl group at the piece end by carrying out the radical polymerization of the above-mentioned 
monomer under existence of the mercapto compound which has a hydroxyl group. 
[0013] Usually, although a basic polymer is obtained according to the radical polymerization in the 
inside of the organic solvent and a drainage system solvent, as polymerization temperature in that case, 
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its 50-140 degrees C are desirable, and ethyl acetate, butyl acetate, a methyl isobutyl ketone, toluene, 
isopropyl alcohol (IPA), water, or its xylene is desirable as a polymerization solvent. As a 
polymerization initiator, an azobisisobutyronitril, azobis dimethylvaleronitrile, azobis cyclohexane carbo 
nitril, benzoyl peroxide, tall-oil peroxide, butylperoxy pivalate, butylperoxy OKUTANETO, etc. are 
mentioned, and the desirable amount used is per [ 0.1 ] monomer 100 weight section - 3 weight sections. 

[0014] As an unsaturation monomer which has the epoxy group used by the carboxyl group method, 
glycidyl aery late, glycidyl methacrylate, 3, and 4-epoxycyclohexyl methylmethacrylate etc. is 
mentioned, the carboxyl group by which the amount of the unsaturation monomer used which has an 
epoxy group was introduced into the piece end of a basic polymer - receiving « etc. - it is more than 
the equivalent and a 1.0 to 1.5 time mol is specifically desirable to a cull BOSHIKIRU machine In order 
to promote a reaction on the occasion of the addition reaction of the carboxyl group of a basic polymer, 
and an epoxy group, it is desirable to carry out proper quantity addition, using the fourth class 
phosphonium salt, such as quarterriary ammonium salt, such as the third class amines, such as a 
triethylamine and tripropylamine, a tetraethylammonium star's picture, a tetrabutylammonium star's 
picture, and triethyl benzyl ammoniumchloride, and tetrabuthyl phosphonium salt, etc. as a catalyst. As 
for a reaction, it is desirable to carry out in the inactive organic solvent to an epoxy group, and it can be 
performed in the organic-solvent solution of the basic polymer usually obtained by solution 
polymerization. As reaction temperature, 50-140 degrees C is desirable. 

[0015] alpha-crawl methyl styrene etc. is mentioned as an unsaturation monomer which has the alkyl- 
halide machine used by the desalting method, the carboxyl group by which the amount of the 
unsaturation monomer used which has an alkyl-halide machine was introduced into the piece end of a 
basic polymer - receiving ~ etc. - it is more than the equivalent and a 1.0 to 1.5 time mol is specifically 
desirable to a cull BOSHIKIRU machine As for a reaction, it is desirable to carry out in an inactive 
solvent to an alkyl-halide machine, and it can be performed in the solution of the basic polymer usually 
obtained by solution polymerization. As reaction temperature, 50-140 degrees C is desirable. 
[0016] As a mercapto carboxylic acid used by the carboxyl group method and the desalting method, a 
mercaptoacetic acid, mercaptopropionic acid, mercapto butanoic acid, a thiomalic acid, etc. are 
mentioned. A mercapto carboxylic acid acts as a chain transfer agent in polymerization reaction, and is 
combined with the piece end of a basic polymer. Therefore, the desirable amount of the mercapto 
carboxylic acid used is an amount used as mols [ polymer / basic / which is obtained ], and is 
specifically basic polymer :mercapto carboxylic-acid (mole ratio) =1: (0.8-1.3). The number of mols of 
the basic polymer obtained becomes settled with the weight of the monomer with which a 
polymerization is presented, and the weight average molecular weight of this polymer. For example, 
since the number of mols of the polymer obtained is 0.02 when it is going to obtain the basic polymer of 
weight average molecular weight 7,000 (number average molecular weight 5,000) using lOOg of 
monomers, the oak and the amount used which use the mercaptopropionic acid of molecular weight 
106.12 as a mercapto carboxylic acid have desirable 2.12g (0.02 mols). The desirable weight average 
molecular weight of a basic polymer is 1,000-30,000. As a mercapto compound which similarly has the 
hydroxyl group used by the hydroxyl-group method, a mercaptoethanol, a mercapto butanol, butanediol 
monochrome mercaptoacetic-acid ester, etc. are mentioned, and an initial complement is calculated by 
the same calculation method as the above, and it is used. 

[0017] using together the unsaturation monomer which has an alkylene oxide chain preferably (meta) 
and in which acrylate and copolymerization are possible, although only the acrylate which has an 
alkylene oxide chain (meta) can also be used on the occasion of maiiufacture of a macro monomer - 
desirable - combined use -- if it carries out comparatively, it is desirable that the former carries out and 
the latter ****s to 10 - 60 % of the weight (preferably 10 - 50 % of the weight) 40 to 90% of the weight 
(preferably 50-90 % of the weight) 

[0018] (2) Although giving water solubility to the macro monomer itself can also respond in order to 
make it what the dispersant for cement of this invention consists of a water-soluble polymer about a 
water-soluble polymer, gave water solubility to the polymer which makes a macro monomer a 
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composition monomer, and was excellent in cement dispersibility It is desirable to copolymerize a 
water-soluble monomer in a macro monomer, with a water-soluble monomer With the compound which 
has the double bond (vinyl group) which it is water-soluble and can carry out a polymerization to a 
macro monomer by having a carboxyl group and its salt, a phosphoric-acid machine, a hydroxyl group, 
an amino group, etc. in a structure expression Specifically, a unsaturated carboxylic acid or its salt, an 
unsaturation sulfonic acid, or its salt is mentioned as a desirable monomer. As a more concrete example 
of this unsaturated carboxylic acid, an acrylic acid (meta), a maleic acid, a fumaric acid, etc. are 
mentioned. Among these, an acrylic acid (meta) or its alkali-metal salt is more desirable, and these are 
independent in one sort, or two or more sorts can be used together. Moreover, as an unsaturation 
sulfonic acid, 2-acrylamide isobutane sulfonic acid, a 2-methacrylamide-2-methylpropyl sulfonic acid, a 
styrene sulfonic acid, a vinyl sulfonic acid, sulfoalkyl acrylate, sulfoalkyl methacrylate, an allyl- 
compound sulfonic acid, a metallyl sulfonic acid, a 3-methacrylamide-2-hydroxypropyl sulfonic acid, 
sulfonic-acid acrylate, those alkali-metal salts, etc. are mentioned, and these one sort or two sorts or 
more can be used. An unsaturation amide sulfonic acid or its alkali-metal salt is desirable, and especially 
2-acrylamide isobutane sulfonic acid (salt) is [ among these ] still more desirable. 
[0019] In case the polymerization of the macro monomer is carried out, copolymerization of the other 
radical polymerization nature monomers can be carried out if needed. As this monomer, for example, 
alkyl (meta) acrylate, an aromatic vinyl monomer, allyl-compound (meta) ester, etc. are mentioned. 
Specifically Methyl (meta) acrylate, ethyl (meta) acrylate, Butyl (meta) acrylate, octyl (meta) acrylate, 
cyclohexyl (meta) acrylate, Isobornyl (meta) acrylate, stearyl (meta) acrylate, Perphloro alkyl ethyl 
(meta) acrylate, perphloro alkyl (meta) acrylate, Aromatic monomers, such as acrylate (meta), such as 
hydroxyalkyl (meta) acrylate and alkylene glycol (meta) acrylate, and styrene, a methyl styrene, an 
alpha methyl styrene, vinyl acetate, etc. are mentioned. These one sort or two sorts or more can be used. 
[0020] (3) As a polymerization method, the inside of the organic solvent and an underwater radical 
polymerization are desirable about a polymerization method and a polymer, and 50-140 degrees C is 
desirable as polymerization temperature, and ethyl acetate, butyl acetate, a methyl isobutyl ketone, 
toluene or a xylene, isopropyl alcohol, water, etc. can use it preferably as a polymerization solvent. As a 
polymerization initiator, an azobisisobutyronitril, azobis dimethylvaleronitrile, azobis cyclohexane carbo 
nitril, benzoyl peroxide, tall-oil peroxide, butylperoxy pivalate, a persulfate, butylperoxy 
OKUTANETO, etc. are mentioned, and the desirable amount used is per [ 0.1 ] monomer 100 weight 
section - 7 weight sections (it abbreviates to the section below). 

[0021] In the polymer in this invention, it is desirable to use a macro monomer, and a water-soluble 
monomer and other radical polymerization nature monomers to this whole polymer, so that it may 
become 30-98 % of the weight (preferably 60 - 95 % of the weight) of macro monomers, 2 - 60 % of 
the weight (preferably 5 - 40 % of the weight) of water-soluble polymers, and 0 - 30 % of the weight 
(preferably 0 - 15 % of the weight) of other radical polymerization nature monomers, the polymerization 
rate of a macro monomer — this - aging of a slump flow becomes easy to become large as out of range 
Moreover, dispersibility becomes it bad that it is out of range, and this inclination for a slump flow to 
fall has the polymerization rate of a water-soluble monomer, furthermore, the polymerization rate of 
other radical polymerization nature monomers - this - the effect of this invention will become is hard 
to be discovered as out of range 

[0022] as the weight average molecular weight of the polymer in this invention - 1,000-500,000 - 
desirable - more - desirable - 4,000-30,000 - it is 5,000-15,000 still more preferably A dispersion 
effect [ as opposed to cement in weight average molecular weight ] becomes is hard to be obtained less 
than by 1,000. On the other hand, since the viscosity of a polymer becomes high too much and the 
handling nature at the time of manufacture and use falls when weight average molecular weight exceeds 
500,000, it is not desirable. In addition, this weight average molecular weight is the molecular weight of 
the polyethylene-oxide conversion by the drainage system gel permeation chromatography. Moreover, a 
slump flow value immediately after being measured by the test method performed in the following 
examples can usually make preferably 25 or less cement mortar which blended the cement dispersing 
agent which consists of a polymer in this invention 18 or more still more preferably 16 or more 15 or 
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more. The slump flow value of 2 hours after can take usually or less for 20 15 or more 14 or more still 
more preferably especially 12 or more preferably ten or more. Moreover, these both difference can take 
still more preferably or less for 2.5 three or less preferably four or less. 

[0023] (4) The dispersant for cement of this invention is added and used for the cement compound 
which uses hydraulic cements, such as various Portland cement, fly ash cement, various blended cement, 
and special cement, about the operation of the dispersant for cement. Although it is desirable to be added 
by the cement compound as the shape of solution as for this dispersant, it is also possible to add as 
powdered or granular and to add after ******** 0 fa cement compound. Moreover, it is powdered or 
granular, and when adding, it can also knead, after carrying out a premix to cement or cement compound 
components, such as the aggregate, beforehand. 

[0024] As for the addition of the dispersant for cement of this invention, it is desirable to consider as 
0.005 - 2.5 % of the weight as solid-content conversion to the cement in a cement compound, and it is 
more desirable to consider as 0.05 - 1.5 % of the weight. An addition may become inadequate [ under 
the above-mentioned range / a slump flow performance ]. On the other hand, even if it adds exceeding 
the above-mentioned range, since it is in the inclination for the effect to be saturated, it is not 
economical, and there is a possibility that problems, such as condensation delay and excess of the 
amount of entrained airs, may arise. In addition, the dispersant for these cement may be used 
independently and may be conventionally used together with dispersants for cement, such as a well- 
known water reducing agent or a plasticizer. 

[0025] (5) The macro monomer equipped with an alkylene oxide chain as a side chain and the polymer 
which was made to carry out copolymerization of the desirable water-soluble monomers, such as a 
unsaturated carboxylic acid, and was obtained are used for the dispersant for cement of an operation this 
invention. The structure of the polymer is the double graft structure where it has a graft chain further to a 
graft chain, and, moreover, the Nonion section of an alkylene oxide chain is formed in this graft section. 
Furthermore, the polar section like an anion is also formed in a principal chain portion. Therefore, since 
the field which the Nonion section of an alkylene oxide chain occupies is very large, the dispersant for 
cement of this invention is considered to block the water entry to a cementicle child greatly. Therefore, 
the slump flow performance in which it excelled extremely is shown, the fluidity of sufficient cement is 
acquired, and the dispersant for cement of this invention enables the maintenance. 
[0026] 

[Example] Hereafter, the examples 1-9 of an examination, examples 1-14, and the examples 1-6 of 
comparison explain this invention still more concretely. 

The example of the [examples 1-9 of examination] exam is related with manufacture of various 
macroscopic monomers. 

(Example 1 of an examination) The mixed liquor of the toluene 100 section and the 3- 
mercaptopropionic acid 1 .8 section was heated at 90 degrees C under the nitrogen air current, and it was 
dropped at the bottom of churning into this liquid, having applied [ the omega-methoxy polyethylene- 
glycol-monomethacrylate (average degree of polymerization 9 of ethyleneoxide) 60 section, the ethyl 
acrylate (EA)40 section, and / azobisisobutyronitril 1 ] them for 4 hours. By heating for further 2 hours, 
the toluene solution of the basic polymer which has a carboxyl group at the piece end was obtained 
(refer to Table 1). The solution which diluted the glycidyl methacrylate 2.65 section, the 
tetrabutylammonium star's picture 0.9 section, and the hydroquinone monomethyl ether 0.05 section 
with the toluene 10 section was dropped at the obtained solution, and it heated at 1 10 degrees C under 
the air bubble for 3 hours. Then, the solvent was removed by the spray dryer and solid-like the macro 
monomer 98 section was obtained. The weight average molecular weight was 6,000 (refer to Table 1). 
In addition, weight average molecular weight (MW) is the molecular weight of the polyethylene-oxide 
conversion by the drainage system gel permeation chromatography. 

[0027] (Example 2 of an examination) In the example of an exam, the macro monomer (MW;3,000) was 
manufactured like the example 1 of an examination except considering as the omega-methoxy 
polyethylene-glycol-monomethacrylate 80 section and the ethyl acrylate (EA)20 section (refer to Table 
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[0028] (Example 3 of an examination) The mixed liquor of the water 100 section and the 3- 
mercaptopropionic acid 1.8 section was heated at 95 degrees C under the nitrogen air current, and it was 
dropped at the bottom of churning into this liquid, having applied [ the omega-methoxy polyethylene- 
glycol-monomethacrylate (average degree of polymerization 23 of ethyleneoxide) 80 section, the 
hydroxyethyl acrylate (HEA) 20 section, and / azobisisobutyronitril 0.9 ] them for 4 hours. By heating 
for further 2 hours, the solution of the polymer which has a carboxyl group at the piece end was obtained 
(refer to Table 1). The crawl methyl-styrene 2.65 section, the tetrabutylammonium star's picture 0.9 
section, and the hydroquinone monomethyl ether 0.05 section were dropped at the obtained solution, 
under the air bubble, it heated at 110 degrees C for 3 hours, and the macro monomer was obtained. The 
weight average molecular weight of the obtained macro monomer was 10,000 (refer to Table 1). 
[0029] (Examples 4-9 of an examination) The example of a **** examination blended each monomer 
shown in Table 1 by the predetermined weight ratio, and obtained the macro monomer like the example 
3 of an examination. The weight average molecular weight of each of this macroscopic monomer was 
measured, and this result was written together to Table 1 . In addition, "AMD" shown in Table 1 
expresses an acrylamide. 
[0030] 
[Table 1] 
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[0031] A [examples 1-14] this example is related with manufacture of the dispersant for cement, and its 
performance evaluation. 

[0032] (Example 1) The mixed liquor of the IPA100 section and the macro monomer 83 section of the 
example 1 of an examination was heated at 90 degrees C under the nitrogen air current, and it was 
dropped at the bottom of churning, having applied [ the acrylic-acid (AA) 17 section and / 
azobisisobutyronitril 2 ] them for 4 hours. After heating for further 1 hour, reduced pressure removal 
was carried out, IPA was replaced with water, and the polymer (MW;7,000) was obtained as pH 8.0 by 
the sodium hydroxide (refer to Table 2). 

[0033] (Examples 2-4) The **** example blended each monomer shown in Table 2 by the 
predetermined weight ratio, and manufactured each polymer like the example 1 . The weight average 
molecular weight of these polymers was measured, and the result was written together to Table 2. In - 
addition, "MAA" shown in Table 2 expresses a methacrylic acid, and "ATBS" (Toagosei, Inc. make) 
expresses 2-acrylamide isobutane sulfonic acid. In addition, "ATBS" is the registered trademark of 
Toagosei, Inc. 

[0034] (Example 5) The mixed liquor of the water 60 section, the IPA40 section, and the macro 
monomer 76 section of the example 3 of an examination was heated at 90 degrees C under the nitrogen 
air current, and it was dropped at the bottom of churning, having applied [ the acrylic-acid (AA) 24 
section and / azobisisobutyronitril 2 ] them for 4 hours. After heating for further 1 hour, reduced 
pressure removal of IPA was carried out, and the polymer (MW; 12,000) was obtained as pH 8.0 by the 
sodium hydroxide. 

[0035] (Examples 6-14) In the **** example, each monomer shown in Table 2 was blended by the 
predetermined weight ratio, and each polymer was manufactured like the example 5. The weight average 
molecular weight of these polymers was measured, and the result was written together to Table 2. 
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[0036] 
[Table 2] 
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[0037] [The examples 1-6 of comparison] 

(Example 1 of comparison) The mixed liquor of the water 60 section, the IPA60 section, and the 
methoxy polyethylene-glycol-monomethacrylate (average degree of polymerization 9 of ethyleneoxide) 
62 section was heated at 90 degrees C under the nitrogen air current, and it was dropped at the bottom of 
churning, having applied [ the acrylic-acid (AA) 38 section and / azobisisobutyronitril 2 ] them for 4 
hours. After heating for further 1 hour, reduced pressure removal of IPA was carried out, and the 
polymer was obtained as pH 8.0 by the sodium hydroxide. This weight average molecular weight was 
measured and the result was written together to Table 3. 

[0038] (Examples 2-6 of comparison) In this example of comparison, each monomer shown in Table 3 
was blended at a predetermined rate, the polymerization was carried out like the example 1 of 
comparison, and the polymer was obtained. Such weight average molecular weight was measured and 
the result was written together to Table 3 . 
[0039] 
[Table 3] 
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[0040] About the dispersant for cement which consists of a polymer adjusted in [performance- 
evaluation] above-mentioned each examples 1-14 and the examples 1-6 of comparison, the mortar flow 
performance was measured by the method shown below. Cement mortar was prepared at the following 
rate of a compounding ratio using each above-mentioned dispersant solution. In addition, as "cement", 
the Sumitomo Osaka Cement ordinary portland cement was used, and Toyoura standard sand for cement 
tests was used as "sand." The water / cement ratio of this cement mortar are 0.5. As a concrete operating 
instruction, preliminary mixture of cement and the sand was carried out first, and each dispersant 
solution diluted with water was added, moving and stirring this in a cup. 2 hours after an addition end 
immediately after this addition end, it is JIS. The slump flow value was measured according to the flow 
test of R5201. The result was shown in Table 2 and 3. In addition, the difference of the flow value 
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immediately after an addition end and of 2 hours after was written together to Table 2. 
[Rate of a compounding ratio (solid-content ratio)]; 

Cement: The 100 sections, the sand:200 section, the water:50 section, the dispersant:0.2 section [0041] 
in the dispersant of the examples 1-6 of [effect of example and example of comparison] comparison, 
although it has an anion machine called a part for a Nonion base and the carboxyl group of an alkylene 
oxide chain, since the mere copolymer which are two sorts or three sorts of monomers was a component, 
the next slump flow was 14 or less, and since a good slurry was not made, neither has measured the 
slump flow of 2 hours after Especially, in the examples 1-4 of comparison, the next slump flow value 
was still as smaller as 12 or less. On the other hand, with the dispersant of this examples 1-14, since the 
component is the polymer which used the macro monomer, double branching structure is shown. With 
the dispersant of these examples 1-14, the next slump flow value showed the big value of 15.5-19.7. 
Moreover, very big ** called the slump flow values 13.1-17.6 of 2 hours after is shown, and the 
difference of both the value is very as small as 0.7-3.2. Especially, in examples 1-2, 5-9, and 11-14, it is 
shown that the difference is very as small as 2.0 or less, and there is little aging. As mentioned above, in 
the dispersant of this examples 1-14, while excelling in a fluidity, it turns out that it excels in the 
maintenance nature of the flow state extremely. In the examples 8-12 which are using the macro 
monomer (the examples 6-8 of an examination, especially examples 7-8 of an examination) with many 
addition mols of an ethyleneoxide especially, the immediately after slump flow value shows the value 
with a very as big after (18.7 - 19.7 or 2 hours) slump flow value as 17.5-17.9. In addition, in this 
invention, it is not restricted to what is shown in the aforementioned concrete example, but the 
dispersant which changed conditions variously within the limits of this invention according to the 
purpose and the use, and was excellent in dispersibility ability can be obtained. 
[0042] 

[Effect of the Invention] The dispersant for cement of this invention is a serious useful thing whose 
maintenance of the flow state is also attained while the fluidity of sufficient cement is acquired, since it 
excels in a slump flow performance very much. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The dispersant for cement characterized by the bird clapper from the water-soluble polymer 
which makes the amount monomer of macromolecules which consists of a polymer which makes the 
acrylate or methacrylate which has an alkylene oxide chain an indispensable composition monomer, and 
has a radical polymerization nature machine at the piece end of a principal chain an indispensable 
composition monomer. 

[Claim 2] The dispersant for cement according to claim 1 with which a water-soluble polymer makes a 
water-soluble monomer an indispensable composition monomer. 

[Claim 3] The dispersant for cement according to claim 2 whose water-soluble monomers are alpha and 
beta-ethylene nature unsaturated carboxylic acid, unsaturation sulfonic acids, or those alkali salts. 



[Translation done.] 
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